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REMARKS/ARGUMENTS 

Claims 1-5 have been amended. Claim 6 has been canceled. Claim 7 remains in 
this application. Claim 8 has been canceled Claim 9 has been added as new. 

The examiner has acknowledged that claims 1-5 have now been amended to 
correct editorial errors and clear up any matters of form. Claims 6 and 8 have been 
canceled as being drawn to an embodiment no longer of interest to applicant Claims 7 
and 9 are directed to allowable subject matter. 

Claim 1 has been amended for the following reasons: 
To clear up any matters of form. 

Claim 2 has been amended for the following reasons: 
To clear up any matters of form. 

Claim 3 has been amended for the following reasons: 
To clear up any matters of form. 

Claim 4 has been amended for the following reasons: 
To clear up any matters of form. 

Claim 5 has been amended for the following reasons: 
To clear up any matters of form. 



Attached hereto is a marked-up version of the changes made to the specification 
and claims by the current amendment. The attached page is captioned "Veraion with 
markings to show changes made.^ 



Applicant respectfully requests that a timely Notice of Allowance be issued in this 

case. 



Respectfully submitted. 



INVENTOR 




CamSoft Corporation 
(909)674-8012 
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VERSION WITH MARKINCS T Q SHOW rHANGES MADE 
In the Specilicatinni 

A new section entitled "BRIEF DESCRIPTIONS OF THE SEVERAL VIEWS OF 
jm DRAWINGS « has been added after the first paragraph on page 4, as 
indicated in the clean copy and shown below. 

BRIEF DESCRIPTIONS OF THE SEVERAT. VIEWS OF THE DRAWINn.<; 

The patent or anolicatinn file contains at l east one drawi ng executed in mlnr 
Copies of this patent or patent application p iihl ication with color drawingfs> will he 
provi4ed by the Office upon request and payment of the necfta^fli-y fi^ 

no 1 ■ is the operator interface screen th a t users use to enter in the tool size and 

offisets. 

FIG 2. individually labels the various dintensi ons used in the calculations of 
Multiple-axis Tool Compensation. 

FIG 3. isolates one of th e kev pivot points used in the caly ylgtinn 

no 4. shows a side view to farther depict t he angular dimension used in the 

calculation- 
no 5. isolates the dimensio n that depicts the included angle of the tool tin when a 

ball nose cutter is ased. 

FIG shows a fall isometric 3D view of the mnhi ple axis head and further p oints 
out another kev dime nsion used in the caleula^ f i;>n 

FIG 7, is an isomettic view of a CNC mac hine tool using a multi-axes cuttinp tool 
mounted i n a tool holder cutting a conceptual part 
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HG 8. is a side view of a CNC machine tool ming a multi-axes cutting tool 
mounted in a tool holder cutting a conceptual part 

FIG 9. is a multi-axes G Code program, commonly used in CNC machining. 
listing the non-compensated axis t>ositi D ns as A3 coordinates. These coordinates 

are read into the system to provide a list of oositions to drive the tool to and a tool 
number Hsted as ''V to provide a mea ns to look up the user-inserted desired tool size 
values, as shown in FIG 1 to be used in calculating the compensatioo amounts. 
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The ntire content of the s ction entitled "DETAILED DESCRIPTION OF THE 
INVENTION^ starting n page 4 and ending on page 5 has been deleted from the 
appbcation. 

DETAILED DESCRIPnON OF THE INVENTTON 

001 Muiti Axaa Tool Compcnjotion ot die CNC eontrollcr providca CMC 
moohiniats using OfC Controllora a convemont metliod for applying 3D and 5 mtio tool 
compomiation in rGol timo nn thnv rn j ny .m,,. .^hn^ f m ditio n o ! 2D t oo l c oni y 

atandardo G1 1 and G 12. Up until now CNC oontrolloro have not been tcchnioally 
Qdvonood enough to employ multi mcco tool oomponaation methods. Using thcao defined 
mothodo of mv invention fnr mnlti mmn t»ni nn»,pn^n,itinn . t hr mnrhinr np o rotoi a ow 
boa Q pro defined method to annign ;r> nnH ^ nvin tnn] "hnrnrtmoti o j at th o CMC 
oontroUor. CNC progrommoro now ha^'o the toolo to iaouo 3D cind 5 ajcia tool oomp 
commondfl. which hav e nnt hnnn nvmlnhin ill fm^,|,>nnl CNC c ontrDlloic. The CtJC 
machino opomtor dooa not rRgnirt. thn nnmrtfinr., ^fthv rr-TC pr n cm mmr rt n r r nrciatc a 
broad new CNC G oodo Program with now tool information and dofinitionD wb e»e 
ohonge ia made. My invention oMowa tho CNC moohlno oporatof to define tfao new tools 
uoing compl e x 3D and 5 oarin ton! onmpntinntinn nl£f.r;fi,«,n K^iiit into the CNC controUor. 
Th e ae algnrithmn nirn pmirirtn fnm mrtnrv,n*t^ ^^p] jrnm r n n vni dnnrp pir o t oc ti o n. 

002 Doaoription of tho Command Uoogc for Multi ajcca Tool Compcnaation 

0021 Tho TOOLCOMP oommand onabl e a 3D ond 5 oxia tool conyonsotioiH md 
hoa eight poaaiblc poramctora; OFF, LEFT, RIOIIT, 3DCOMP, 3DADJUSTZ, 
3DOFFSET, 5AXIS ond LLIMITIS. Thcao parom e tora ore uoually asgooiated with GlOj 
GA I, G12, G130, 0131, G132 ond G135. Tho oompcnoolion voluo ip token fi^m tfao tool 
poromotor ooroon for that apocifio tool mimbor. 

0022 All tool oompenjotion ia proproo e flo e d whori th e file la load e d into momoiy. 
If o tool aizo ip ohoagcd or the uacr odita tho G ood o program to roflcet a chanee in tool 
oomp mothodo, fhon the program >viU automatically roprooeaa and redraw the G oodc 
progrom. If 3D or 5 ojclo tool comp io uaod. tfao a\D/CAM ayatcm will nocd to include 
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the special oodoo on oaoh G oodo lino that will nood to be compcnaatod. The apcfektl 
codeo ropreacnt a nonnaliiied 3D vector and the L oodc repic a cnto a corneal a i it - l o 
mooflurcd from tiio XYZ point tn thn niinrnnt nhrf n rt» frpm f i f i nf ?n pl n nc. If th e im i 
gpecifioo an anglo oftorLLIMIT, thon the tool poaition may bo oomplotcly omit tu j in 
order to automoticolly avoid gouging. Thio oocurfl if tfao inoludod anglo botwoon the 
vector and tfao L codo in logg than the vnlnn npn^;f.nr^ nftnr LLHSIIT. The default of 
LLINflT ia 15 dcgroca. To turn gnupc prntnot i nn nfy ^^^nif^. n r,..^ ^. ^i^, ,, p ft^ LLIIilIT 
0. Talcc caution if the tool oigc is inorcaacd at the control, whioh ia larger than th e 
original. i\n obataclo may oxiat bc>-ond the diameter of the original tool oigc that may 
r e suK in on unforooecn gouge. If the tool aigo ig dccrcaa o d from the original size, then 
th e re may be oomc oxtra otock left in tight comers ainco pdoaiblo gougea wore originally 
figured for a larger tool. 



EXAMPLE S : 

TOOLCOMP OFT Tuma all oomponootion off. 

TOOLCOMP LEFT 'Compa in 2D to the left. 

TOOLCOMP RIGHT 'Compa in 2D to the right. 

TOOLCOMP 3DC0MP '3D comp booed on vector and gouge porom ete^ 

TOOLCOMP 3D.\DJUSTZ '3D comp lifta Z axio otify but keopo X Y 
TOOLCOMP 3DOFFSET — ^3D pamllol ofToot only baaed on vector and no 

'gouge poramotoT; 

TOOLCOMP SAXIS '5 oxia comp baaed on vector and gouge parm aetwr 

TOOLCOMP LLIMIT 4 5 'Giv e angle which will pp e oify a gouge to omit tool 

'poaition. 
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SV^^?Tmr"*!r«Jj'** -DETAILED DESCRIPTION OF THE 

INVENTION" starting on page 4 and ending on page 5 has been replaced with new 

^^^^^ FIG ^ illustrates an operator scrrni where th^ m..h.n e operator ent^ th. 

Axes Tool Compensation v alues. Thr us er first storr. o>.t entering th« tn»l 
shown on nO t in the box laheled ".Sirr" This de^.rih.f . th. tool diamPter th.t ..^11 
used by the internal algorithm to compensate or arfj nst for this si7i. tool when cnttinp ^ 
part on a multi-axes machine. On FTP 1 . the box laheled "H onz" is used hv ih. 
operator to epter the horizontal offset value that will to compensate far ttw> t^^i 

location hQrizontallv On FIG 1 . the box laheled "Vert" bv Ae m^ohu.. ^^r.. 

tp enter the vertical offset value that will be used rn m oensate for tiuf . tool locatmt. 
y^rtically. On FIG 1 , the box labeled "Height" is used hv t h e machine op »-^^r |» 
the heisht offset value that will be used to compen.sate for the tool locarinn in r^p ^r^c 
the tallest or lenpth of the tool. On HG L the hnv l^i M ed "Wear" de^^ribes the v>«.ar 
amount to be deducted from the tool diameter when th e tool begins to w ear out so that th^ 
true tool diameter can always be comp «i«at^ ^ n FIG 1 . the hnxes labeled Ty ^ntr. 1 
and Custom2" are reserved for future user-de fi ned values On FIG 1. the box latw^W 
"Comer ladius" iff used to enter a value bv the mac h ine operator that would be used hv 
the iqtetnal algorithm to comnensate or adj ust for the radius on the end of the tool as 
gihown in no 2. item (1). On FIG 1 . the box labeled " Bottom anele" is used to enter a 
value by the machine operator that would he «.se d bv the intemal algorithm tn 
compensate or adjust for the angle on the hntt nm of the tool as shown in FTQ 5. Dim "F" 
item (7). On FIG 1 . the box labeled "Side angle" is use d to enter a value bv the machine 
operator that would be used bv the internal alp orB^ hm to comnen^^ate or adjust for th^ ^iH>. 
anRle on the side of the tool. On FTG y the box lahelt^ d "Length" is used to enter a val.if. 
by tjie machine operator that would be used hv t h e intemal alp n rithm to comp en^at^ 
adjust for the acUial lenpth of t ^e tool itself a.s shown in FTQ 2. Dim "C" item (4Y On 
FIQ 1. the box labeled "Type" is the type or kind of tnni style. The values to be entert^d 
vary from machine type to machine tvne an d actually onlv provide a reference numher tr. 
the machine operator as to which type of tools he use.^ f o r that narticular machine typ e 
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[0002] For instance: 

Type 0-=Flat Ended Mill 

l=Drill Mill or Lathe 
2=Diamond Insert Lathe 
3=^Ball Nose Mill 
4=Cu3tom 

5=Circle Insert Lathe 
6=Triangle Insert Lathe 
7=Groove or Part OfFTool Lathe 

10003] Whereas to further describe the values to enter on FIG L: 

Comer radius: Is the co mer radius of the tool l/2=ball nose, <= Bull nose cutter, 
Bottom angle: Is the anp le measured Scorn the center tip out. Typically 28 for a drill. 

Side angle: Is the angle measured on t he cutter^s side, like a draft angle or taper. 

Length: The overall tool lenpth. 

Comer radius same as Paraml 
Bottom angle same as Param2 
Side angle same as Param3 
Length same as Param4 

2=Diamond Insert Lathe 

Paraml = Nose radius (T>efaultr=.03^ 

Param2 = Included angle of insert (I)efault=8Q> 

Param3 = Mounting ang l e (Default=^5^ 

Param4 =^ Length rPefault will size to parti 

S=Circle Insert Lathe 

Paraml = Circle radius rDefault==.03^ 

Param2 = Not used 

Param3 = Not used 

Param4- Not used 

6=Triangle Insert Lathe 
Paraml = Nose radius rDefaiilt=.03> 
Param2 =^ Mounting angle fPefault^Q) 
Param3 = Not used 

Param4 = Ins ert size fPefault will size p art) 
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7=Groove or Part Off Tool Lathe 

Paraml = Comer nose radius fT)efftultr=>Q3) 

Pamin? = Width fDefaultF=.Q6) 

Param3 = Not used 

Param4 = Length f Default=2^ 

[0004] For a Lathe the settiogs mean: 

SIZE: Tool nose radius 

UQMl The amount and directio n of the Z offset from the tool radius center to the 

cutting edge. 

YEBIl The amount and direction of the X offset from the tool radius center to the 

cutting edge. 
HEIGHT: Not Used 

^^"^^^ — The amount to add or su btract from the Tool Nose Radius caused bv tool 
wear. 

[0005] For non-latfac 3 or mor e axis single head or soindled machines the settings mean: 

SIZE: Tool Diameter 
HORZ: Not used 
VERT: Not used 

HEIGHT: Tool len gth offset. The amount and direction to offset the Z axis. 
WEAR: — The amount to add or s ubtract from the tool diameter caused bv tool wear. 

[0006] For a non-lathe 2 axis machine the settings mean f Wateriet. Laser. Plasma, EDM): 

SIZE: Kerf or Tool Diameter. 
HORZ: Not used 
VERT: Not used 
HEIGHT: Not used 

WEAR: The amou nt to add or subtract from the tool diameter caused bv tool wcar> 

[0007] For a non-lathe Multi-head or spindled machine. 
SIZE: Tool Diameter. 

HORZ: The amount or distance and direction of offset on each head in the X axis 

from the main head. 

V^RT; The amount or distance and direction of offset on each head in the Y axis 

from the main head. 
HEIGHT: Tool lengt h offset. The amoimt and direction to offset the Z axis. 
WEAR,; — The amount to add or subtract from the tool diameter caused bv tool wear. 

[0008] On FIG 1. t he group of boxes under the section MACHINE OFFSETS is 

described as follows: 
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[00091 Whenever vou zero out the machine's home position, these are the values the 

machine thinks it is at. Generally, vou would home the machine at zero for all axes. 
Ignore the values for axes vou do not have. 

100101 The values entered on FI G 1 . are stored in the memory of the CNC Contrpllef to 

be used in the calculations as variables. 

[0011] On FIG 1 . the group of boxes under the section FIXTURE OFFSETS is described 

as follows: 

1^^121 These are values for all 6 axes. Ignore the values for axes you do not have. These 

OFFSETS are only adde d when an OFFSET logic command is issued generally with G54 
through GS9 code s. The offset values entered for each axis vyjll be added to the current 
position of the tool together with all other invoked offsets. These are typical G codes, as 
known by industry standards, which r efer to machine ofisets. 

\^^^] On FIG 1 . the group of b oxes under the section OFHONAL SETTINGS is 

described as follows: 

[00141 This is an array of miscellaneous settin gs that do not directly relate to features 

needed for multiple-axe s tool comp. Thcv are presented here to fully disclose how 
multiple-axes tool co mp interacts with the various other operator settings and choices- 

DRY RUN is used to switch on or off a mode in which the 2 axis. Spindle and Feed 
mode will be disabled or not. Commonly used in test runs. 

BITMAP G CODE DISPLAY will refresh the GCODE window whenever another 

window POPS up over it. 

GRAPfflCS: SOLID VS WIREFRAME switches the graphics display to either a 
solid model or wireframe. 

TOLERANCE a user-nrovided value in which to perform the calculations. 
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3LOCK SKIP CHARACTER is a user-define d character tn teU the comp uter tn 
skip this line of data or not. 

TEACH FILE NAKfF, is a file name in which tn store all of the locations used 

gOLID STOCK Begin Z (S>. specifies t he Z axis hep i nnine of the soli d mnH«»l 
Typically 0. 

SOLID STOCK Extra Stock adds e xtra material or stock around the edoea or 
diameter. 

FANUC ARC CENTER to be calculated from Absolute, incremental or radii ai^^n 
arc centers. 

V^^^ The following paragraph is a descript ion of the internal command set and math ns^H 

internally to calculate th e Multi-axes Tool Compensation alporithn^. Thp,se internal 
commands are listed below and shown bv example: 



TOOLCOMPLEFT 


1 urns all compensation off. 
•Comos tool in 2D to the left 


TOOLCOMP RIGHT 


'Comps tool in 2D to the riehL 



3D com o based on vector and gouge parameter. 



TOOLCOMP 3DADJUSTZ ' 3D como lifts Z axis only but keepf; X V 
TOOLCOMP 3DOFFSET 'ID paraUel offset only - based on vector and no ^ oiip« 

'parameter. 

TOOLCOMP ^AXIS '5-axis comp based on vector and gouge parameter. 

TOOLCOMP LLIMIT4S 'Give angle which will specify a gouge to omit tool 

'position. 

The TOOLCOMP com mand enables 3D and S-axis tool compensation and hAg 
eisht possible parameters: OFF. LEFT. RIGH T. 3DCOMP- 3DADJUSTZ. 3DOFFSET. 
5AXIS and LLIMIT4S, The compensation value is taken fro m the tool parameter screen 
for that specific tool number 

I®*^''! The tool compensation is p rocessed bv the internal Multi^axes Tool 

Compensation algorithm when a file containing all of the locations are listed that 
correspond to a tool path along the ori ginal non^compensated part to cuL The positions 
of the original non-com pensated tool path are loaded mto memory 
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^^^^^^ If the tool size, height wear, horizontal, vertical, comer radius, bottom angle, side 

aoRle, length or type is changed in the b oxes depicted in FIG 1 . laheled bv the san^e 
names or the user edits the txjsitions in the file or A.K.A. the G code program to reflect a 
change in tool comp methods, then th e program will automatically reprocess new re- 
calculated compensated tool position. 

1^*1^1 A database is kept in the machine's memory of these positions plus ever chanp inp 

conditions that it remembers bv lear ning from what the machine can and cannot do. We 
regard this as an artificial intelligence alg orithm element which dynamically changes in 
real time. 

If 3D or 5-axis tool com p is used, the file will need to include special codes on 
each line that will ne ed to be compensated. The special codes are entered usinp the 
letters U.V.W or alternately A.B.C de pending on the user's choice. The values following 
U.V.W or A3.C represent a normaliz ed 3D vectorized value. Vectors are common 
mathematical properties representing a 3 D magnitude of direction pointing in 3D space 
The use, knowledge and values of vecto rs have been used and documented for hundreds 
of years and are regarded as comm on knowledge in the mathematical field. The vector 
used is derived from the direction the original tool was at o f f the oripinal part surface at 
any given point in space. 

i^^^i] The values entered in b y command are stored in the memory of the CNC 

Control ler to be used in the calculations a.s variahle.<, 

[^^^] Shown below are the vari ables used and how the calculations are made in the 

central set of math routine algorithms. 
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U.y,W are the end result o f the comp en sated tool p nsifmnc 

D - the distance or combined lenpth of FIG 1. Ditn "A" Item 2. T>tm "R" lt#. m -k 

aid Dim "C" Item 4. 

Vx.Vv.yz are the 3D vecto r com ponent vali^^g 
X,Y,Z is the original n on-comnensated tool position 

U = D* Vx + X 
V == D * Vv + V 
W = D* Vt^ + Z 

The use pf the L code represents a conical a g gie measiiTed fipm the tool tip p nint 
to the nearest obstacle fi-om a flat 2D p la ne. If the uaer specifies an anp le after ^TTMTT, 
then the tool position move mav be comp letf jly omitted bv the machine if an obstacle is 
encoygtered on the part surface in ord er to antomaticallv avoid gourinp as p^rt tti^ 
central set of math rou tine algorithms 

Lt= the value gi ven afta- the UJMTT commatyi 

L = fD/SinrTJ^'> 

If L < 0 Then s ldp this move. 

Else, combine this value with th e D distance value to arrive at a new distanr^ to 
compensate. 

I>=D+L 

This occurs if on FIG S. Di m "E" Item 7. which shows the included anp le 
between the vector and the L code, i s less than the value specified after LLIMIT. To him 
gouge protection off, specify a zero value after LLIMIT Q. 

f***^^ Tl^P following n^athematical algorithms ar e based on three values hard cnd^ int.^ 

the routine. The user does not have a hmt t o enter these values. Each machine stvle anri 
head design dynamics determine the follo wing three values used in the comnensfltion 
algorithm, 
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[0026] no 3. Item 5 depicts the key pivot point use d in the alpnrifhm. The resultant 

calcuJation aflFects the end position by farther tilrin p the IJ V. W in the view denicted in 
FIG 3. Item 5. 

FIG 4. Dim "D " Item 6 depicts the kev anp iilar displacement ir^H ir^ th^ 
alsorithm. The resultant calculation aflF ects the end position hv fiirther tiU\ np, thf T,T v w 
in the view depicted in FIG 4. Dim "D" Tfpm ft 



100281 FIG 6. Dim "R" Item « depi cts the kev rotational displacement used in tl^ ^ 

algorithm. The resultant calculation a ffects the end position hv farther mtarinp t h*^ 
U.V.W in th e view denicted in FIG 4 Dim "D" Item 

100291 As such this set of central math routine algorithms ufring variables to show the 

math matrix calculation is shown below: 

Cz = Co9(R2); Sz = SinfRz): Cx = CosflfacV Sx = Sinr ^ V Cv = r!o...fRv>: Sv = SinTRv^ 
'Z rotate, counter clockwise 

Xl=U*Cz + V*Sz: Yl = II * -Sz + V * r^:' 7.1 =W 
'Y rotate, back 

X2 = X1:Y2 = Y 1 *Cx + Z1 * -Sx: 22 = Yl* Sv + 71 * Tv 
•X rotate, left 

U = X2*Cv<- Z2*-Sv: V = Y2: W = X2*Sv + Z2* Hv 

As referr ed to in Claims 9 and 9a. the database is an interna! list for storap e of 
events, variables, conditions and positions kept in standard computer random access 
memory. The format for this informatio n is kept in multiple sequential standai^ mfltriv 
an-ays. The data is accessed randomly a s needed. The formats are d ouble, matriv array 
as shown below for all collected and gathew yl user data, variables and p oi^i^nns- 
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Position1fX Y.Z.4.S.6.7.«> 
Position2rX Y.Z.4.5.fi.7 S) 
Po3ition3rX Y.Z.4.5.6.7«) 
Etc... toNthPnaff^An 
Position NthrY Y.2.4.5fi.7R^ 

VariablePata l(Varl -Var2, V ar3.Var4.VarS,Var6.Var7 V;»rR) 
VariableData2fVar1.Var7Var 3.Var4-Var5Vai6.Var7Var«^ 
yariableData3rVarl.Var2V«rW qf4.VarS,V«rf , Vft r7V,^) 
Etc... to Nth 

VariablePata NthrVan.Var9V» T3.Var4.VarSV«T6.Var7.VarS^ 

UserDatainJserl.User2TI«^^ .User4.IJser5TIser6.User7TTser«) 
UserData2ajserl .User2.T Tfie r3.Ui8er4.I J<»erS .User6 T I5u>r7 T Ue^ft) 

UserData3rUserLUser2.User^ .User4.User5.ITset6.User7IWR^ 
Etc... to Nth 

UgerPate NthrUserl .User2 rT sCT3.User4.I Jser5.Userf> T I.^r7 ,T r^«> 
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VERSION WITH IVf ARMNCS TO SH^w CHANnirR itf 
In the Claims: 

Claim 1 has been amended as follows: 

1. (Amended) I claim a technology etemr-nt that calculates MuUi.A^^ Tr».] 
Compensation technology' hondloo all tool c o mpcngation internal to a central 
mathffliatical ^ of algorilhnis in memory t he CNC controller which ties all ofth^ 
prpyid^ Sgt of commands topether as descri h ed in the -rtep s and elements nf .vhinh 
comprise: - 

a- The user setting his or her preferences for the. v«1„e s or amount., .r.^r..c..^ 
>nto boxes on an operator screB n. such as die example screen in FIG 1 for thp 
Wxes labeled tool size, horizontal o ffset vertical offset, tool wear, comer radium 
|?ottom angle, side ^nple and tool length. These interart w ith the G code r mar^m 
and other valqes «yptionallv inputted or gathere d as variahle. when the math 
calculations are performed ' ~- 

The user must repeat the steps in Claim t a setting and t^nterine his or her 
preferences for each tool descripti on. There is no limit to the number nf took , 
machine types or tool shape combinations to enter. 

An industry standard G Code program, as in F IG 9.. containing tool p ositions 
based on non-compensated original part geometry data, interact with the M^ l ti. 
Axes tool compensation c alculations when thev are applied. These are t| ^^ 
original tool positions that the user supplies in w h ich the calculations are app l^e«f , 
Thgse mteract with values prov ided on the tool parameter screen. For each multi- 
axes X,YiZ,A,R,C value entered in the G Code program, the controller will 
calcul ate a compensated value based on the amounts entaed into the tool 
parameter scre^p as in the ex ample screen in FIG 1 . 

A set of optional text entered commandf i are provided to interact am! be diiBctly 
entered onto the onerator screen to override or toeele featu res on/off and adinet 
values: ~~ — 



TOOLCOMp OFF 


Tums all compensation oflF. 


TOOLCOMP LEFT 


'Comps tool in 2D to the left 


TOOLCOMP RIGHT 


'Comns tool in 2D to the right. 


TOOLCOMP 3DCOMP 


'3D comp based on vector and 



leter. 



TOOLCOMP 3DOFFSPT '^ D parallel ofifeet only - based on v^rtnr .r^ 

'no gouge parameter. 

^^^^^ '5-axis comp based on vect or and goiip e parameter 

TOQI.CQMFTJ TMTT4? 'Give angle which will .snecifv a gouge to omit tn^l 
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^' A multi-axes tool positioner in a tool holder monnt M to a machine'. « .in^l. 
the part as sh own in FIG 7 and Flfl R ^ 

^- The process of estfaering the user-entered inf o rmation. p refP Tcnces. values, 
amounts, on/off options on the nnemtor screen as in FTG i . or as entereH Kv 
optional text commands as in Claim 1 .d inter... ^ th the nri^in.! to^i-j;:;;;;:;.^, 

provided l^ the G code program as in Fffl Q tn p rovide the u^^fh^ ;^^:;}!:^^ 

variables when proce.s.sef1 hv a set of de.^herl central mathen.«t.V^l 
m?^.!l^.^.?^ Controller a s outlined in the DETAll Kn nFSCRIPTTn>J nv 
Tm INVemON .section The varion<. me t hods for p atheri gg the information 
are incidental as to how the central 5»et of n,«th r outines th«t p erform tKoo, 
calculations receive them, 



Claim 2 has been amended as follows: 

2 (Amended) Lclaima.Multi-Axes Tool Compensation element according to Claim Q 
whieh^automatically calculates d oes tool gouge avoidance protection internal to the CNC 
cpntroller s central set of math routine alp orithms a,s shown in FIG S Dim "E" Item 7 



Claim 3 has been amended as follows: 



3. (Amended) I claim a method pertaini ng to Claim 1 for M iilti- Av,>c Tool 
Compensation, wjuch automaticaUy contains algorithms to lift the tool to safe positions 
g^aB^e^Sffi.wheii necessary by determining if the LLIMIT narameter. as shown in 
MUMJim h Item?, ism violation of any surrounding obstacles as determined hvfl 
user-defined variable valu e as enter on the operator screen in FTG 1 . 

This claim is an alternative claim method of c alculating tool eouge avoidiinre 
and tool pro tection as outlined in Claim 7 ^ , 



Claim 4 has been amended as follows: 

4. (Amended) 1 claim a method oertaininp to Claim 1 which Multi a ,rnn Tn n] 
Componaotion does not depend on the CNC programmer to re-defme tool position 
coordmates when the tool characteristics change. 



Claim 5 has been amended as follows: 

5. (Amended) 1 claim a method pertaining t o Claim 1 whieh A^nl ti A vnn Tn 
ComponoQlion allows the €NG machine operator[[s]] to override the pre-defined tool 
characteristics by entering or setting defined v alues as described bv and shown in F irt 
on the operator screen ~ ^ 



30 



32M2 ' RCVD AT 4/27/2004 7:10:41 PM [EasMm Dayttght Time] • SVR:USPTO.EFXRP-2/0 • DNIS:74«r23» • CSID:eO»6743110 * DURATION (mnv«S):S740 



04/27/2004 16:10 9096743119 CAMSOFT PAGE 

AppLNo. 10/079,309 

Claim 6 has been canceled. 

Claim 7 remains in this application. 
Claim 8 has been canceled. 
Claim 9 has been added as new* 
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